Purification and characterization of 20-hydroxy-leukotriene B4 dehydrogenase in human neutrophils.
Leukotriene B4 (LTB4) is converted to 20-hydroxy-LTB4 (20-OH-LTB4) which is subsequently oxidized to 20-carboxy-LTB4 (20-COOH-LTB4). The oxidation of the hydroxy LTB4 to the carboxy LTB4 by human neutrophils was associated with the reduction of NAD+ and required both cytosolic and microsomal fractions. We isolated a cytosolic protein which oxidized the hydroxy LTB4 in the presence of NAD+ and the microsomal fraction. It was homogeneous on SDS/PAGE, with a subunit molecular mass of 37 kDa, and may be a dimeric protein with two identical or similar subunits because its molecular mass, estimated by Sephadex G-100 column chromatography, was about 80 kDa. The protein was an alcohol dehydrogenase with high affinity for omega-hydroxy fatty acids, such as 12-hydroxylaurate and 16-hydroxypalmitate. We conclude that the cytosolic protein oxidizes 20-OH-LTB4 to 20-oxo-LTB4 and the microsomal fraction oxidizes the oxo-LTB4 to the carboxy-LTB4, based on the finding that the activity which oxidizes omega-hydroxy fatty acids is present only in the cytosol fraction, while that which oxidizes hydrophobic aldehydes is found only in the microsomal fraction and that the stoichiometry of the formation of 20-COOH-LTB4 to the reduction of NAD+ was 1:2. The affinity of the dehydrogenase for 20-OH-LTB4 may be higher than that for 12-hydroxylaurate (Km = 70 microM), because the latter inhibited the oxidation of the former by only 40%, at a concentration of 12-hydroxylaurate 10 times higher than that of 20-OH-LTB4. The enzyme activity was not affected by pyrazole and 4-methylpyrazole at millimolar concentrations. These characteristics indicate that the dehydrogenase is a unique type of alcohol dehydrogenase.